This shows additional structural information that is linked to the binding data (Figure 2 in main text). This Figure also includes an overlay of the structure determined in the current study with that of a previously reported structure (requested by one of the reviewers in the original submission). 
Figure S1
This shows additional structural information that is linked to the binding data ( Figure 2 in main text). This Figure also includes an overlay of the structure determined in the current study with that of a previously reported structure (requested by one of the reviewers in the original submission). 
Figure S3
This shows the effect of mutagenesis of residues within Snf4 on activity and nucleotide binding. We also show the location of bound nucleotides determined from our study, and also from a previous study on S. pombe SNF1. The data relate to Figure 3 in the main text as well as in the Discussion Section. Table S1 Crystallographic statistics for the structural data (refers to Figure 3 within main text). Table S2 Dissociation constants for nucleotide binding to SNF1 harbouring mutations within Snf4. This information was requested by one of the reviewers in the original submission. (B) Superposition of the structure determined in the current study with the structure of the regulatory core of SNF1 (shown in grey) determined in a previous study (Amodeo et al., 2007) shown in two orthogonal views. In the current study, the region of Sip2 encoding the glycogen binding domain is not present in the construct used for crystallisation studies.
(C) Stereo representation of Figure 3B from the main manuscript. The left and middle panels are displayed as wall-eye stereo, and the middle and right panels displayed as cross-eyed. Since mutation of the aspartic acid residues that interact with the ribose of AXPs have been reported to have functional effects in mammalian AMPK (Oakhill et al., 2010) we made the equivalent mutations in SNF1.
(A) Amino acid alignment of Snf4 (S. cerevisiae) and AMPK1 (rat). Conserved residues are shown boxed in grey, and the aspartic acid residues that we previously identified as interacting with the hydroxyl groups on the ribose ring of bound nucleotide in site 1, site 3 or site 4 of AMPK1 (Xiao et al., 2007) , are shown in black boxes. In site 2 an arginine residue (R169 in Snf4 and R170 in 1)
is present and this is also shown for reference. The N-terminal 24 amino acids of Snf4 and the Nterminal 30 amino acids of 1 are not shown.
(B, C) Structural overlap of S. cerevisiae Snf4 and S. pombe  subunits. Snf4 is shown in red and the S. pombe  subunit in grey. The ADP molecules that are bound to S. pombe  (Jin et al., 2007) are shown in magenta, whereas the ADP bound in Snf4 is shown in white. The subunits are shown "edge" on in panel (B) and in two orthogonal views in (C).
(D) Wild type SNF1 (Snf1Gal83Snf4) and SNF1 harbouring mutation of Asp83 to alanine in Snf4 (D83A in site 1), Asp240 to alanine (D240A in site 3) or Asp312 to alanine (D312A in site 4) were phosphorylated by CaMKK and incubated for 10 min at 37°C with PP2C in the presence or absence of ADP (800 M). SNF1 activity was measured using the SAMS peptide and results are plotted as the mean ±S.E.M of 3 independent experiments. As can be seen, none of these mutations had any significant effect on ADP protection of dephosphorylation. We therefore undertook to characterise the nucleotide binding properties of these mutants (Supplementary Table 2 ). Values in parentheses refer to the highest resolution shell.
R sym =  j |<I> -I j |/<I> where I j is the intensity of the jth reflection and <I> is the average intensity.
R work =  | |Fo| -|Fc| |/ |Fo|.
R free =  T | |Fo| -|Fc| |/ T |Fo|, where T is a test data set of 5% of the total reflections randomly chosen and set aside before refinement. (coumarin-ADP). All measurements were carried out using truncated SNF1 complex (the same complex used for our crystallographic studies). For NADH binding, samples were incubated at 20°C in 50 mM Tris, pH 8, 150 mM NaCl, 1 mM tris(2-carboxyethyl)phosphine, and for coumarin-ADP binding, samples incubated at 7°C in 50 mM Tris, pH 8, 1 mM tris(2-carboxyethyl)phosphine. In order to determine whether the lack of abolishment of nucleotide binding by the aspartic acid to alanine mutations in SNF1 was maintained in AMPK we examined in detail the properties of an equivalent mutation in AMPK1. Aspartic acid residue 89 interacts with nucleotide bound in site 1 (the tighter of the two exchangeable binding sites in AMPK, and the site that we have previously shown binds NADH (Xiao et al., 2011) ). We mutated this aspartic acid residue to alanine (D89A) and determined nucleotide binding in the mutant AMPK complex compared to wild type AMPK by competition experiments using NADH. As summarised in the table below, the D89A mutation did not significantly affect nucleotide binding at site 1. Wild type and D89A were determined at 7 o C using methods previously described (Xiao et al., 2011) . The lower temperature was used here in order to permit more accurate determination of the dissociation constants for NADH binding (18.5 ± 2.5 M for the wild type and 7.1 ± 1.2 M for D89A (mean ±SD)).
Therefore, although the mutant has effects on both the allosteric activation, and protection against dephosphorylation of the enzyme, these two effects cannot be attributed to ablation of nucleotide binding at site 1. To try to overcome this problem we have designed and made a number of other mutants in all four of the canonical AXP binding sites of SNF that target the adenine nucleotide binding pocket. To date, however, we have not been able to identify mutants that specifically ablate nucleotide binding. (9) C-ATP --12 (5) 31 (7) C-ADP + Mg The K d values shown are the mean (±SD) from at least 3 independent experiments (2 independent experiments for binding in presence of magnesium). All measurements were carried out at 20°C in 50 mM Tris, pH 8, 100 mM NaCl, 1 mM tris(2-carboxyethyl)phosphine in the presence or absence of 5 mM MgCl 2 . A value for the Kd of C-ATP in the presence of magnesium could not be determined accurately (n.d.).
